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TECHNICAL NOTE 
Laparoscopic aortobifemoral bypass 
Samuel S. Ahn, MD, Darryl T. Hiyama, MD, George H. Rudkin, MD, 
Gerhard J. Fuchs, MAD, Kyung M. Ro, BSc, and Blessie Concepcion, BSc, 
Los Angeles, Calif. 
Purpose: To determine the potential benefits of applying laparoscopic techniques for the 
intraabdominal insertion of aortofemoral grafts and to compare results with those of 
conventional surgery. 
Methods: Having previously demonstrated the feasibility of a totally laparoscopic aor- 
tofemoral bypass technique using carbon dioxide peritoneal insufflation in a porcine 
model, we now report our first human experience with this laparoscopic technique in a 
49-year-old man. 
Results: The patient's postoperative course was marked by his minimal requirements for 
analgesia, early ambulation, and discharge from the hospital in the morning of the third 
postoperative day. 
Conclusions: The benefits of a laparoscopic approach to aortobifemoral bypass grafting in 
terms of financial savings and earlier ehabilitation i this patient was significant. This 
less-invasive procedure warrants further investigation. (J Vase Surg 1997;26:128-32. 
By reducing postoperative pain, shortening hos- 
pital stay, improving cosmesis, and allowing an ear- 
lier return to normal activities when compared with 
conventional surgery, laparoscopic techniques have 
gained widespread acceptance for performing appen- 
dectomy, cholecystectomy, gastrectomy, hemiorrhapy, 
jejunostomy, lymphadenectomy, nephrectomy, Nissen 
fundoplication, splenectomy, and vagotomy. The ap- 
plication of laparoscopic techniques to intraabdomi- 
nal vascular procedures has the potential to provide 
similar benefits, but the challenges of obtaining ade- 
quate vascular exposure and control, as well as the 
technical demands of a vascular anastomosis, have 
provided substantial obstacles. We previously dem- 
onstrated in a porcine model the feasibility of a to- 
tally laparoscopic transperitoneal or retroperitoneal 
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aortofemoral bypass grafting technique using carbon 
dioxide insufflation. 1 We now report our first human 
experience using laparoscopic techniques developed 
from our animal studies. 
METHODS 
The patient was a 49-year-old male smoker with 
1-year history of left thigh and calf claudicarion, 
progressing to a 10-meter walldng limitation and rest 
pain in the left foot, relieved by dependency. Re- 
cently, he had been placed on disability for this con- 
dition. Physical examination revealed a trace left fem- 
oral pulse and diminished right femoral pulse, absent 
bilateral popliteal and pedal pulses, and a 5 mm 
ischemic ulcer on the left first toe. An angiogram 
revealed a 50% left common iliac stenosis, a 3 cm 
occlusion of the left external i iac artery, and diffuse 
left common femoral artery disease. The right com- 
mon and external i iac arteries appeared mildly nar- 
rowed on anteroposterior p ojections. Lateral and 
oblique projections were not available. 
Performing lyric therapy with uroldnase success- 
fully reestablished patency of the left external iliac 
artery, but a balloon angioplasty procedure failed to 
correct he common iliac stenosis because of acute 
thrombosis and dissection of the angioplasty site. 
Furthermore, this was complicated by an occluding 
left popliteal artery embolus. An aortobifemoral by- 
pass procedure was recommend to provide inflow, 
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Fig. 1. Transperitoneal placement of seven laparoscopic ports/trocars via stab incisions. Also, 
note the lateral placement of two stay sutures. 
but the patient was reluctant o undergo an open 
abdominal surgery. As the patient was quite slim at 
185 cm and 73 kg and had no prior abdominal 
surgeries, he was thought o be an excellent candi- 
date for a laparoscopic procedure. The hospital hu- 
man subjects protection committee gave permission 
to proceed without a formal review because the sur- 
gery involved no experimental devices or protocols. 
The patient underwent a mechanical bowel prep- 
aration on an outpatient basis the day before surgcry 
and entered the hospital on the morning of his oper- 
ation. The patient was placed in the supine position, 
general endotracheal nesthesia was induced, and an 
arterial ine and a central venous catheter were in- 
serted.. The patient's ankles were padded and secured 
to the table for a steep Trendenlenburg position with 
a right lateral 20 degree tilt. The abdomen and 
groins were prepped and draped in the usual sterile 
fashion. 
Carbon dioxide pneumoperitoneum was induced 
by means of a Veress needle (United States Surgical 
Corp. [USSC], Norwalk, Conn.) and was main- 
tained at 9 to 16 mm Hg. A 30 degree angled 
endoscope (Karl Storz Inc., Culver City, Calif.) con- 
nected to two television monitors was introduced 
through a central epigastric subxiphoid port (10 to 
11 mm, Ethicon EndoSurgery, Cincinnati). Four 
Versaports (4 to 12 mm, USSC) were then intro- 
duced into each quadrant (Fig. 1). Two additional 
Versaports were introduced at a later time: one in the 
right lateral abdomen to allow bowel retraction using 
an endo-Babcock clamp, reticulating fanned en- 
doretractor, or both (USSC), and the other in the 
suprapubic region for an endoscope or sucker/irriga- 
tor (Ethicon Endosurgery). 
An 8 cm section of the infrarenal aorta was dis- 
sected circumferentially using electrocauterized 
endo-Metzenbaum scissors (MicroSurge Inc, Need- 
ham, Mass.) and reticulating endodissectors (USSC) 
and was controlled proximally and distally with 
Rumel tourniquets consisting of red Robinson cath- 
eter tubing and umbilical tape (Fig. 2). The femoral 
vessels were exposed and controlled bilaterally, and 
vascular control was obtained using conventional 
open techniques. After 5000 units of intravenous 
heparin, the Rumel tourniquets were tightened for 
aortic occlusion. Two pairs of lumbar arteries were 
doubly clipped with an endoclip (Ethicon EndoSur- 
gery). The inferior mesenteric artery was controlled 
with a loosely applied endoclip, which was later re- 
moved. 
A 3 cm aortotomy was made with a broken-off 
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Fig. 2. Circumferentially dissected region of the infraenal aorta is occluded proximally and 
distally by Rumel tourniquets, comprised of Robinson catheter ubing and umbilical tape. 
Lumbar arteries are doubly clipped, and the inferior mesenteric artery is loosely clipped. A 3 cm 
aortic arteriotomy is made, and two stay sutures are secured onto the arteriotomy lips. 
#11 blade secured to an endodissector (USSC) and 
curved endomicro-Metzenbaum scissors (Micro- 
Surge Inc., Needham, Mass.). A small amount of 
continuous bleeding from the distal aorta required 
intermittent suctioning. Two 4-0 Surgipro stay su- 
tures (USSC) were placed in the aorta nd passed 
externally through a needle-stab incision (Fig. 2). A 
16 × 8 mm Hemashield bifurcated Dacron graft 
(Meadox Medical Inc., Oakland, N.J.) was cut at an 
angle to match the arteriotomy, and a horizontal 
U-stitch was placed at the graft heel using a double- 
armed 4-0 Surgipro suture on a curved CV-23 ta- 
pered needle (USSC). Then the graft and suture 
were introduced into the abdomen through a 12 mm 
lower quadrant port. The graft was sutured to the 
aorta end-to-side in a continuous running fashion 
using an endo-needle driver (Wolf Medical Instru- 
ments Corp, Vernon Hills, Ill.). Knots were secured 
extracorporeally using an endo-knot pusher (USSC; 
Fig. 3). 
Long aortic clamps were passed retroperitoneally 
from the exposed groins to the aorta to pull the left 
and right limbs of the graft through their respective 
tunnels into the femoral region. Distal and proximal 
aortic Rumel tourniquets were released, and the aor- 
tic graft anastomosis was noted to be intact and 
hemostatic. The graft was flushed with heparinized 
saline solution, and the two distal limbs were 
clamped. The respective graft limbs were anasto- 
mosed to the corresponding common femoral artery 
with a running 5-0 Prolene suture using conven- 
tional open techniques. After confirming palpable 
femoral pulses, pedal artery signals detectable by 
Doppler scan, and hemostatic aortic anastomosis, all 
instruments were removed and the port sites were 
closed with 3-0 polyglycolic acid for fascia and staples 
for skin. The retroperitoneum was not closed be- 
cause the limited aortic dissection allowed the retro- 
peritoneum to fall back together with good apposi- 
tion, and suturing seemed too tedious to mal<e it 
worth the effort. 
RESULTS 
The total operative time was 12 hours and 10 
minutes, with a surgical time of 10 hours and 20 
minutes and an aortic cross-clamp time of  3 hours 
and 30 minutes. The aortic graft anastomosis con- 
sumed 2 hours and 15 minutes, but 1 hour of this 
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Fig. 3. Bifurcated Dacron graft is sutured to the aorta end-to-side in a continuous running 
fashion. 
time was spent waiting idly for five-prong fan retrac- 
tors to be brought from another hospital to replace 
the inadequate three-prong fan retractors that al- 
lowed the bowel to slip persistently into our operat- 
ing field and impede suturing. The estimated blood 
loss for the procedure was 1800 ml. Intraoperative 
fluid replacement was 7800 ml of lactated Ringers 
solution, 2 units of packed red blood cells, and 500 
ml of albumin. 
After surgery the patient remained intubated in 
the intensive care unit overnight. On postoperative 
day 1 the endotracheal tube, the nasogastric tube, 
and the bladder catheter were removed. A clear liq- 
uid diet was started and tolerated well. The patient 
was transferred to the surgical ward and began as- 
sisted ambulation. On postoperative day 2 he ambu- 
lated without assistance and tolerated a regular diet 
well. A total of 19 mg of intravenous morphine was 
administered in the first 36 hours after surgery for 
pain control. No pain medication (oral or intrave- 
nous) was necessary after the early morning hours of 
the second ay. On the morning of postoperative day 
3, the patient was discharged taking aspirin, iron, and 
vitamin C. His total hospital charge was $8232, 
based on this county hospital's practice of charging 
patients $2744 per day inclusive of all charges. 
An outpatient examination on postoperative day 
6 found the patient ambulating well, eating a regular 
diet, and having normal bowel movements. The port 
incisions were healing nicely, and skin staples were 
removed. Excellent femoral pulses were noted bilat- 
erally, and the feet were warm and well perfused. The 
patient's left first toe had healed. He had not taken 
any pain medication since postoperative day 2. 
However, the patient complained of a 2- to 
3-block left calf claudication as a result of the preex- 
isting popliteal artery embolus that occurred uring 
the left iliac artery balloon angioplasty performed 
before the surgery. Thus 1 month after surgery the 
patient underwent left popliteal artery thrombec- 
tomy and patch angioplasty. The patient was in the 
hospital for 5 days at a cost of $13,720, and he 
required pain medication for 2 weeks. 
At 5 months' follow-up, the patient was asymp- 
tomatic; an angiogram the patient requested revealed 
a patent and intact aortic graft and anastomosis. The 
patient is still doing well at 18 months' follow-up. 
DISCUSSION 
Laparoscopic exposure of the aorta during 
paraaortic lymph node dissection, 2 3 laparoscopic 
ligation of splenic artery aneurysms, 4,s and laparo- 
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scopically assisted aortic vascular econstruction 
procedures have been performed in human be- 
ings. 6-8 Dion et al. 8 demonstrated the feasibility of 
a laparoscopically assisted abdominal aortic aneu- 
rysm repair by using carbon dioxide peritoneal 
insufflation and a 10 cm minilaparotomy incision 
for vascular control and standard aneurysmorrha- 
phy. Berens and Herde 7 and Dion et al. 6 per- 
formed laparoscopically assisted aortofemoral by- 
pass procedures with a gasless exposure technique 
using a mechanical bdominal wall lifter. This gas- 
less technique provides inferior exposure, how- 
ever, and these authors required larger minilapa- 
rotomy incisions. Dion et al. 9 finally succeeded in
using this gasless retroperitoneal approach to per- 
form an aortobifemoral bypass procedure without 
a minilaparotomy in two human patients. We pre- 
viously demonstrated the feasibility of a totally 
laparoscopic aortofemoral bypass procedure using 
carbon dioxide peritoneal and retroperitoneal in- 
sufflation in 16 pigs) Subsequently, in another 16 
pigs (unpublished ata), we refined our laparo- 
scopic vascular anastomosis skills until we felt 
ready to perform a laparoscopic transperitoneal 
aortobifemoral bypass procedure on our first hu- 
man subject. 
Despite this prior experience, the operating time, 
aortic cross-clamp time, blood loss, and port num- 
bers were high in our initial clinical attempt. Like 
Berens and Herde r and Dion et al., 6 we encountered 
difficulty in bowel retraction, which we estimate x- 
tended the operating time at least 3 hours and in- 
creased our port requirements by three. Further- 
more, unlike the normal pig aorta, the diseased 
human aorta could not be totally occluded with 
the Rumel tourniquet, which resulted in the 1800 
ml blood loss and the need to intermittently suc- 
tion the aorta during the proximal anastomosis. 
Finally, the long duration of general anesthesia 
and the large fluid shifts led to the overnight intu- 
bation and intensive care unit stay. New laparo- 
scopic vascular clamps and intraaortic balloons for 
vascular occlusion and better bowel retractors are 
currently being developed to address these prob- 
lems. 
Nevertheless, despite these problems, the 3-day 
hospital stay at a cost of only $8232 and ambulation 
on the first postoperative day were remarkable in 
comparison with the typical postoperative course and 
cost after a conventional ortobifemoral bypass pro- 
cedure. Moreover, the total combined length of the 
multiple port incisions was still less than an abdomi- 
nal incision used for conventional surgery, and the 
reduced postoperative analgesia requirement for our 
patient suggests that numerous mall port incisions 
are well tolerated. Additional experience and special- 
ized instruments will surely reduce operating and 
anesthesia time, blood loss, port requirements, and 
perhaps even shorten hospital stay furthe r and elimi- 
nate intensive care unit stay altogether. 
CONCLUSION 
We have demonstrated that a totally laparoscopic 
aortic reconstruction technique is feasible. The po- 
tential benefits of using this procedure include a 
shorter and less-costly hospital stay, earlier ehabilita- 
tion and recovery, improved pain control and cosme- 
sis, and the potential durability of an open vascular 
procedure. Laparoscopic vascular surgery of the aorta 
is in its infancy, but further investigations in this area 
are clearly warranted. 
We thank Silas Lacy, the United States Surgical Corpo- 
ration, and MicroSurge Inc. for their technical support, 
and Lynne Olson for her artwork. 
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